Commercial banks play an important role in the Mongolian financial system. Although Mongolian commercial banks have shown great development in the past two years, the low efficiency of the banking industry is still a problem that has plagued Mongolia's financial industry in a period of time. Therefore, improving the efficiency of commercial banks is the key to the sustainable development of Mongolia's financial industry problem. In order to analyze the operational efficiency of Mongolian commercial banks, this paper is based on the DEA-Malmquist index analysis method for the first time to study the total factor productivity of 13 Mongolian commercial banks in 2013-2017. The results show that: (1) the total factor productivity of Mongolian commercial banks is generally on the rise; (2) the changes in pure efficiency and pure technology are generally on the rise; (3) the changes in the scale factors of Mongolian commercial banks show two trends.
I. INTRODUCTION
As a fast-growing economic system of Mongolia, Mongolian Commercial Bank has attracted the attention of many researchers, but most researchers pay more attention to the risk prediction and supervision of commercial banks. There are few related studies on the efficiency analysis of commercial banks, and the efficiency of commercial bank plays a very important role in the economic development of the financial industry and even the country.
Since the 20th century, the field of bank efficiency research has attracted the interest of Mongolian economists and scholars, and many studies have appeared. For example, reference [1] first applied the data envelopment analysis method to analyze the economic benefits of Mongolian wheat production. Reference [2] explored the credit risk efficiency of the banking industry from 2002 to 2006 and studied the influencing factors of credit risk in the banking industry. Reference [3] analyzed the operational efficiency of commercial banks between 2006 and 2010 and found that banking competition and banking efficiency are closely related. Reference [4] analyzed the operating efficiency of commercial banks based on the financial statements of 15 commercial banks from 2004 to 2010. The results show that the operating costs of the banking system are relatively low. However, financial indicators or the weighted average of these indicators cannot fully reflect the bank's operating efficiency. Data Envelopment Analysis (DEA) is an important method for evaluating the relative effectiveness of decision-making units in the current stage of solving multi-input and multi-output problems. It is possible to obtain improved methods of decision-making units through projection analysis in the case of multiple inputs and multiple outputs, and find ways to improve efficiency. Especially in the study of the efficiency of commercial banks, more and more scholars have used the data envelopment analysis method to study the efficiency of banks, and also achieved a significant number of research results. For example, reference [5] first used the DEA method to measure the efficiency of commercial banks, which proved that the DEA model can give more accurate commercial bank efficiency. References [6] used the Malmquist index model to measure the total factor productivity of 269 credit unions in Australia. The results show that the total factor productivity of large-scale credit unions has increased under the level of technological progress. References [7] analyzed China's bank efficiency from 1997 to 2007. Overall, the total factor productivity of state-owned banks and joint-stock commercial banks is on the rise. References [8] used the Malmquist index model to measure the dynamic efficiency of 16 commercial banks in China. The study found that the efficiency of China's banking industry showed a trend of decreasing first and then rising. Therefore, this paper which based on the DEA-Malmquist method analyzes the operational efficiency of 13 Mongolian commercial banks between 2013 and 2017.
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II. ECONOMETRIC MODEL
Based on the global Malmquist exponential model proposed by Pastor and Lovell, the sum of all decision units in each period is used as the reference set of the evaluated unit, in other words, the same frontier is referenced in each period, so the calculation is a single Malmquist-Index,
According to the Malmquist exponential decomposition method proposed by reference [6] , it can be decomposed into pure efficiency change, pure technology change and scale change factor:
However, when the Malmquist index is decomposed, the frontiers of each period are still used to measure the efficiency changes of the adjacent two periods.
 Since the evaluated decision unit is already included in the reference set, the global reference Malmquist index does not have the problem of no feasible solution in the scale return change model, and all decision units use the same frontier, the global Malmquist index is transitive and multiplied.
III. RESEARCH RESULT
This section is based on the DEA-Malmquist method. According to the characteristics of commercial banks' input and output, this paper takes net interest expense, non-interest expense, net interest income and non-interest income as the main indicators of the study, excluding some sample banks with missing relevant indicators. In the end, 13 Mongolian commercial banks were selected as the research objects, and the total set of the 13 Mongolian commercial banks in 2013-2017 was used as a reference set to measure the change of total factor productivity between 2013 and 2017. Among the 13 Mongolian commercial banks, only Golomt Bank and Xac Bank have a mean change factor of less than 1 in the scale change factor (SCH) column, indicating that the scale efficiency of the two banks has declined in five years, so these Banks need to properly adjust the bank scale, improve the company's management system to improve the scale efficiency; Khan Bank And Xac Bank's scale change factor is 1, indicating that the scale efficiency of the two commercial banks in the five years has not changed much. The average value of the scale change factors of the other nine commercial banks is greater than 1, indicating that the scale efficiency of the five years is increasing. Chinggis Khaan Bank had the best change in size of 13 commercial banks, at 1.1374, and Golomt Bank had the worst change in scale, at 0.9442. Among the 13 commercial banks, the pure efficiency changes of National Investment Bank and Capital Bank are greater than 1, indicating that the pure efficiency of the two banks has generally increased in the past five years. While the other banks' pure efficiency change value is less than 1, it is obviously that these banks need to optimize the management structure and adjust the management methods to change the status quo. Two of the 13 Mongolian commercial banks have a pure efficiency change greater than 1, while the remaining 11 banks have pure efficiencies of less than 1, indicating that most banks have not improved their efficiency over the past five years and are in an ineffective state. From the perspective of the annual average of commercial banks, the pure efficiency change of commercial banks is generally rising. From Fig. 2 the value of pure efficiency changes of 13 commercial banks has increased in 5 years, due to the increase It is greater than the degree of decline, so it generally shows an upward trend.
In the column of pure technology change (PTC), it can be seen that the pure technology change values of Xac Bank, Trade and Development Bank Of Mongolia, Credit Bank And Trans Bank 4 commercial banks are greater than 1, indicating that the pure technology change of the 4 bank is on the rise, while the pure technical changes of the other nine commercial banks are less than 1, so these banks need to improve management and optimize business technology. It is shown that the financial crisis of 2014 for the Mongolian Commercial Bank caused harmful impact. In 2015, the value of pure technology has increased and reached the maximum in five years, at 1.251. It is obviously that the Mongolian banking industry has responded correctly to the financial crisis and promoted technological progress. Overall, the Mongolian commercial bank is in a state of technological progress for five years.
It can be seen from the Fig. 4 that the trend of the Malmquist index (MI) of 13 Mongolian commercial banks in 2013-2017 is basically consistent with the trend of pure efficiency change (PEC), and the scale change factor (SCH) in the five years is generally declining. Trends of the pure technology change (PTC) are generally on the rise, indicating that the growth of total factor productivity of Mongolian commercial banks is brought about by technological advancement.
Fig. 4. Malmquist index decomposition factor changes
In general, during the period of 2013-2017, the change in total factor productivity of the sample banks studied in this paper is not stable. Therefore, in the future optimization process, commercial banks should pay more attention to the coordination of these two aspects. Only in this way can the total factor productivity be improved and more profits can be created for the banks.
IV. CONCLUSION
Through the research, the following conclusions are drawn: (1) Firstly, the financial crisis encountered by Mongolia in 2014 has a great impact on Mongolian commercial banks, making the total factor productivity, pure efficiency change and pureness of Mongolian commercial banks in 2014. Both technological changes and scale change factors are at the lowest point in five years; (2) Pure Efficiency Changes and Pure Technology Changes are generally on the rise, and the growth of total factor productivity is brought about by technological advancement; (3) Mongolian bank system has two states in terms of scale change. One is to ignore the effect of scale change on the total factor productivity of banks. The scale remains unchanged throughout the year, affecting the efficiency of bank operations. The other is paying too much ion to the impact of scale on efficiency, resulting in no scale effectiveness.
This paper analyzes the total factor productivity of Mongolian commercial banks from three aspects: pure efficiency change, scale change factor and pure technology change. In fact, there are many factors affecting the operational efficiency of Mongolian commercial banks. Due to the lack of more detailed information, detailed analysis of various factors affecting Mongolian commercial banks has not been carried out, which needs further study. 
